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57 ABSTRACT 
A motor-vehicle door latch bolt has a housing in which 
a door bolt is receivable and a latch fork formed with a 
seat and with at least one detent and pivotal on the 
housing between a locked position engaged around the 
bolt and holding it deep in the recess and an unlocked 
position permitting the bolt to move into and out of the 
recess. A support link pivotal on the housing carries a 
latch pawl pivotal into and out of a holding position 
engaging the detent and preventing pivoting of the fork 
into the unlocked position. A motor-driven crank rotat 
able adjacent the fork is coupled to the support link for 
pivoting the support link and retaining pawl as the 
crank rotates. An inner lever pivoted on an assembly 
pivot has an abutment and a detent, and is coupled to 
the latch pawl, and an outer lever pivoted on the assem 
bly pivot has an abutment engageable with the inner 
lever abutment, and is operable from outside the door. 
A crank lever pivoted on the assembly pivot has one 
arm connected to the support link and another arm. An 
opening lever pivoted on the housing has an outer end 
connected by an opening link to the other arm of the 
crank lever. A coupling pawl pivoted on the other arm 
of the crank lever is engageable with the detent of the 
inner lever. 

4 Claims, 8 Drawing Sheets 
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1. 

MOTOR-VEHICLE DOOR LATCH WITH POWER 
ASSIST 

FIELD OF THE INVENTION 

The present invention relates to a motor-vehicle door 
latch. More particularly this invention concerns such a 
latch having a motor that can open and close it. 

BACKGROUND OF THE INVENTION 

A power-assisted motor-vehicle door latch as de 
scribed in commonly owned U.S. Pat. No. 4,892,339 has 
a housing formed with a laterally open recess in which 
the bolt is receivable, a latch fork formed with a fork 
seat and with at least one detent, and a fork pivot on the 
housing supporting the fork for pivoting between a 
locked and a semilocked position with the seat directed 
away from the fork pivot and the bolt engaged in the 
seat and an unlocked position permitting the bolt to 
enter and exit the seat and recess. An operating plate 
pivotal on the housing about an axis substantially paral 
lel to the fork pivot carries the pivot of a latch pawl 
which is pivotal on the link plate into and out of a posi 
tion engaging the detent and thereby retaining the fork 
in the semilocked position. A motor connected to the 
operating plate can pivot same about its axis and, when 
the pawl is engaged with the detent, pivot the fork into 
the locked position. A door handle and a link connected 
between the handle and the pawl can pivot same out of 
engagement with the detent in any position of the fork. 
Thus with this system the operating plate is pivoted 

to power-close the door, thereby pivoting the pawl and 
using this pawl to push the fork around into the fully 
locked position. The user of the latch need merely push 
the door into the semi-locked position; the motor will 
take over from here and pull the door fully into the 
locked position. 
Such an arrangement therefore moves through four 

positions: open, ready to latch, latched, and ready to 
open, and must move through them sequentially. Once 
the door is latched and it is to be opened by its motor, 
which is typical for a trunk lid or door, the mechanism 
must laboriously move through the ready-to-open posi 
tion to the open position, entailing some delay. It is 
possible to avoid this by providing a separate actuator 
or motor to open the latch, but this increases the cost of 
the system intolerably. 

OBJECTS OF THE INVENTION 

It is therefore an object of the present invention to 
provide an improved motor-vehicle door latch with 
power assist. 
Another object is the provision of such an improved 

motor-vehicle door latch with power assist which over 
comes the above-given disadvantages, that is which 
operates without delay both when opening and closing. 

SUMMARY OF THE INVENTION 
A motor-vehicle door latch for use in combination 

with a door bolt has according to the invention a hous 
ing formed with a laterally open recess in which the bolt 
is receivable and a pivotal latch fork formed with a fork 
seat and with at least one detent and pivotal on the 
housing between a locked position engaged around the 
bolt and holding it deep in the recess, a semilocked 
position engaged around the bolt and holding it shal 
lowly in the recess, and an unlocked position permitting 
the bolt to move into and out of the recess. A support 
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2 
link pivotal on the housing carries a latch pawl pivotal 
into and out of a holding position engaging the detent 
and preventing pivoting of the fork into the unlocked 
position. A crank rotatable adjacent the fork is coupled 
to the support link for pivoting the support link and 
retaining pawl as the crank rotates. A motor connected 
to the crank serves, when the pawl is engaged with the 
detent in the semilocked position of the fork, to pivot 
the crank and the fork into the locked position. An 
operating-lever assembly connected to the pawl for 
pivoting same out of engagement with the detent has an 
assembly pivot on the housing plate, an inner lever 
pivoted on the assembly pivot, having an abutment and 
a detent, and coupled to the latch pawl, and an outer 
lever pivoted on the assembly pivot, having an abut 
ment engageable with the inner-lever abutment, and 
operable from outside the door. The assembly also has a 
crank lever pivoted on the assembly pivot and having 
one arm connected to the support link and another arm, 
an opening lever pivoted on the housing and having an 
outer end, and an opening link interconnecting the 
outer end of the opening lever and other arm of the 
crank lever. A coupling pawl pivoted on the other arm 
of the crank lever is engageable with the detent of the 
inner lever. 
Thus the instant invention uses this free-running lever 

assembly, which can easily be added to a standard latch, 
so as to completely avoid the lost motion in the closing 
and opening phases of the latch operation. As the latch 
is closed the opening pawl moves into a position making 
the latch, the instant it is fully closed, ready to be 
opened. Similarly during the opening action the pawl 
moves into a position capable of initiating a closing 
action the instant the latch is fully opened. The user 
does not have to wait after opening or closing the latch 
to make the next step. 
According to the invention a spring continuously 

urges the coupling pawl into engagement with the de 
tent. The coupling pawl has an arm engageable with the 
opening link to pivot the coupling pawl out of engage 
ment with the detent. A link is provided between the 
inner lever and the latch pawl. 

BRIEF DESCRIPTION OF THE DRAWING 

The above and other objects, features, and advan 
tages will become more readily apparent from the fol 
lowing description, reference being made to the accom 
panying drawing in which: 
FIG. 1 is a partly diagrammatic and partly sectional 

view of the latch according to this invention in the 
position where it is closed and latched but ready to 
open; 
FIGS. 2 and 3 are views like FIG. 1 but with parts 

removed for clarity of view; 
FIG. 4 is a view like FIG. 1 but with the latch shown 

at the instant the fork is released; 
FIG. 5 shows the latch in the open position shortly 

after the fork has been released; 
FIG. 6 shows the latch in the fully open position and 

ready to close; and 
FIGS. 7 and 8 show the latch in sequential stages as 

it closes, shortly before returning to the position of 
FIG. 1. 

SPECIFIC DESCRIPTION 

As seen in FIGS. 1 through 3 a power-assist door 
latch according to this invention has a housing 1 nor 
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mally fixed on the edge of a vehicle door or trunk lid 
and provided with a latch fork 3 that is mounted on a 
pivot 2. The housing 1 is formed with an outwardly 
open notch or recess 11 in which can engage a latch bolt 
12 that itself has an enlarged head and that is fixed on 
the edge of the door opening or post. A spring illus 
trated diagrammatically at 13 normally urges the fork 3 
clockwise. This fork 3 is formed with a seat 30 into 
which the bolt 12 can fit. 
A supporter link plate 7 pivotal on the pivot 2 has an 

outer end provided with a pivot pin 31 on which is 
pivoted a retaining pawl 4 and another pin 32 on which 
is pivoted an operating link 10. The pawl 4 has a tooth 
33 engageable with a detent 34 formed on the fork 3. A 
spring 28 biases the pawl 4 toward the fork3. The oper 
ating link 10 has an end opposite the pin 32 connected 
via a pin 35 to a crank 9 carried on a shaft 36 of a motor 
8. 
An outside door cylinder 37 is connected via a cou 

pling rod 38 to a lever assembly 5 pivoted on an axle 15 
on the housing 1. This assembly 5 is formed by two 
separate levers 5a and 5b that rotate together when the 
lever 5a is pivoted counterclockwise, but which permits 
counterclockwise pivoting of the lever 5b indepen 
dently of the lever 5a. The lever 5b has an outer end 
pivoted to yet another link 6 having an end formed with 
a slot 14 in which engages a pin 39 carried on the outer 
end of the pawl 4. Thus if the lever assembly 5a is piv 
oted somewhat clockwise, the pawl 4 will be pushed 
back to disengage its tooth 33 from the detent 34. The 
slot 14 permits the pawl 4 to be pivoted against the force 
of its spring 28 into this freeing position without actua 
tion of the lever assembly 5. In addition the cylinder 37 
can move the pawl 4 into the freeing position in virtu 
ally any angular position of the link plate 7. 
A lever assembly 17 pivoted on the axle 15 of the 

lever 5 has a forked arm 17a having an end recess 20 
engaged over a pin 21 carried on the link plate 7 and an 
opposite arm 17b provided with a pin 22 coupled via a 
link 26 to a pin 24 on the outer end of another link 18 
pivoted on a pin 25 fixed on the plate 1. The pin 22 also 
carries a pawl 19 having one arm 19a engageable with a 
shoulder forming a detent or stop 23 formed on the 
lever 5b and an opposite arm 19b biased upward by a 
spring 29 to maintain the lever 19a against the arm 5b. 
This arm 19b can engage the pin 24 as described below. 
Thus as the support plate 7 rotates about its pivot 2, for 
instance, clockwise, the lever 17 will rotate counter 
clockwise and the pawl 19 will move to the left, pushing 
the lever 5b counterclockwise also. 
The latch described above operates as follows: 
To start with the parts are in the position of FIGS. 1 

through 3 with the fork3 holding the bolt 12 deep in the 
recess 11 and the pawl 4 engaged against the stop shoul 
der or detent 34. The plate 7 is in its end position, ro 
tated fully clockwise, and the pawl 19 is blocked against 
the shoulder 23. In this position actuation of the cylin 
der 37 to rotate the lever 5a counterclockwise will bring 
an abutment 16a on this lever 5a into angular engage 
ment with an abutment 16b on the lever 5b, causing it to 
rotate counterclockwise also and lift the link 6 so that 
the pin 39 raises the pawl 4 off the fork 3, allowing the 
latch to open. This manual operation is possible in virtu 
ally any closed position of the latch. 

For power-assisted opening of the latch as shown in 
FIG. 4 the motor 8 rotates the crank9 somewhat clock 
wise to push the support plate 7 clockwise also. The 
lever 17 engaged over the pin 21 will rotate oppositely 
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4 
and will push the pawl 19 against the stop 23 to pivot 
the lever 5b counterclockwise. This pushes up the link 6 
and disengages the tooth 33 of the pawl 4 from the 
detent 34. Thus at the very start of the rotation of the 
crank 9 the fork 3 is released. 

Since there is at this time nothing restraining rotation 
of the fork 3, and presumably there is even something 
urging it outward, the fork3 immediately pivots around 
to the position of FIG. 5. Meanwhile the crank 9 contin 
ues to rotate so that the arm 19b engages the pin 24 
which causes the lever 19 to pivot clockwise, starting to 
pull its arm 19a off the detent 23. 

Subsequently as seen in FIG. 6 continued rotation of 
the crank 9 to its one end position causes the lever 19 to 
flip up over the detent 23 so that the arm 5b can snap 
back under the force of its spring 13 (FIG. 1) to its 
starting position. This is the open position of the latch in 
which it sits. 

FIG. 7 shows how, with no further rotation of the 
crank 9, the bolt 12 can re-enter the notch 11 of the 
housing 1 and the recess or seat 30 of the fork 3 to rotate 
this fork 3 back counterclockwise until the detent 34 
slips back under the tooth 33 of the spring-loaded pawl 
4. In this position the door, normally a trunk lid, carry 
ing the latch is held closed but is not tightly closed. 
An unillustrated switch is tripped in the FIG. 7 posi 

tion to restart the motor 8 which rotates the crank 9 
through 180 to the FIG. 1 position, with the crank 9 
traveling in the same clockwise direction as earlier. As 
seen in FIG. 8 this rotation, to start with, pushes the 
pawl 4 over to pivot back the fork 3 and pull the bolt 12 
deep into the recess 11, tightly closing the door in ques 
tion. Simultaneously this counterclockwise rotation of 
the plate 7 is translated into clockwise rotation of the 
lever 17, pulling back the pawl 19 and allowing its arm 
19a to drop behind the detent 23, The parts are restored 
to the FIG. 1 position, ready to open again. 

Important to the invention is that there is no need for 
any travel of the crank 9 to reset the latch once it 
reaches the FIG. 7 position so that it can be power 
latched, and similarly no further travel of the crank is 
necessary to go from the full-closed/ready-to-open 
position of FIGS. 1 to 3 to the bolt-released position of 
FIG. 4. 

I claim: 
1. A motor-vehicle door latch for use in combination 

with a door bolt, the latch comprising: 
a housing formed with a laterally open recess in 
which the bolt is receivable; 

a pivotal latch fork formed with a fork seat and with 
at least one detent; 

a fork pivot supporting the fork on the housing for 
pivoting between a locked position engaged 
around the bolt and holding it deep in the recess, a 
semilocked position engaged around the bolt and 
holding it shallowly in the recess, and an unlocked 
position permitting the bolt to move into and out of 
the recess; 

a support link pivotal on the housing: 
a latch pawl; 
a pawl pivot fixed on the support link offset from the 

fork pivot and supporting the latch pawl on the 
support link for pivoting in the locked and semi 
locked positions of the fork into and out of a hold 
ing position engaging the detent and preventing 
pivoting of the fork into the unlocked position; 

a crank rotatable on the housing adjacent the fork 
through 360; 
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means coupling the crank to the support link for 
pivoting the support link and latch pawl as the 
crank rotates; 

means including a motor shaft carrying the crank for, 
when the latch pawl is engaged with the detent in 
the semilocked position of the fork, pivoting the 
crank and the fork into the locked position; 

an operating-lever assembly connected to the latch 
pawl for pivoting same out of engagement with the 
detent, the assembly including 

an assembly pivot on the housing, 
an inner lever pivoted on the assembly pivot, having 
an abutment and a detent, and coupled to the latch . 
pawl, and 

an outer lever pivoted on the assembly pivot, having 
an abutment engageable with the inner-lever abut 
ment, and operable from outside the door; 
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6 
a crank lever pivoted on the assembly pivot and hav 

ing one arm connected to the support link and 
another arm; 

an opening lever pivoted on the housing and having 
an outer end; 

an opening link interconnecting the outer end of the 
opening lever and the other arm of the cranklever; 
and a coupling pawl pivoted on the other arm of 
the crank lever and engageable with the detent of 
the inner lever. 

2. The latch defined in claim 1, further comprising a 
spring urging the coupling pawl into engagement with 
the detent. 

3. The latch defined in claim 2 wherein the coupling 
pawl has an arm engageable with the opening link to 
pivot the coupling pawl out of engagement with the 
detent. 

4. The latch defined in claim 1, further comprising a 
link between the inner lever and the latch pawl. 
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